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Art Unit: 2624 

Final Action 
Response to Amendment 

1. Applicant's response to the last office action, filed 04/25/2008 has been 
entered and made of record. Applicants are not persuasive for the following 
reasons. First of all Both the references teach the limitations of claim 1 combined 
or separately. Lets start with Claim interpretation of Claim 1 . Claim 1 has five 
elements A) Light source, B) a first optical fourier element (lens), C) a spatial 
filter, D) a second optical fourier element (lens) and E) an image sensor or 
detector. Now lets start mapping the claim limitations with Rao et al (US 
5854710) hereafter Rao. Rao discloses in Fig 1 A) Light source is (14' at Col 10 
Lines 31-32). B) a first optical fourier element (lens) (Element 20 and Col 10 
lines 36-37), C) a spatial filter (Element 12 spatial filter Col 4 Lines 1-20 
which shows that the light irradiated on 12 (film) will allow the film to 
transmit a plurality of polarization components (freq components of one 
type since they are polarized) and blocking the other which is due to the 
polarization acting as a spatial filter. This is further explained in Col 10 
Lines 13 and 36-42), D) a second optical fourier element (lens) (Element 22 
which is an inverse fourier lens Col 10 Lines 38-39) and E) an image sensor 
or detector (an output image plane 26 CCD detector Col 10 Line39-40). 

Now lets map Alfano et al (US 5710429) hereafter Alfano with the 
limitations of Claim 1 . Alfano disclose A) Light source (Fig 1 element 13 col 3 
line 48), B) a first optical fourier element (lens) (Element 17 Col 3 Line 50), C) a 
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spatial filter (Element 21 Col 3 Lines 64-67), D) a second optical fourier element 
(lens) (Element 23 Col 4 Lines 1) and E) an image sensor or detector (Element 
25 which is a photodetector at Co 4 Line 1). 

Applicant is arguing on the remarks page 7 Lines 16-18 that Rao does not 
disclose "a spatial filter in the fourier plane that filters the transformed light by 
removing the first frequency component and transmitting a second component 
(property of a filter) ", the examiner disagrees. Rao discloses (Element 12 
spatial filter Col 4 Lines 1-20 which shows that the light irradiated on 12 
(film) will allow the film to transmit a plurality of polarization components 
(freq components of one type since they are polarized) and blocking the 
other which is due to the polarization acting as a spatial filter. This is 
further explained in Col 10 Lines 13 and 36-42). This property of polarization 
will function as spatial filter. Further (Figs 4A-4D and Col 13 Lines 27-67 shows 
that polarization acts as a spatial filter). 

Alfano also discloses "a spatial filter in the fourier plane that filters the 
transformed light by removing the first frequency component and transmitting a 
second component" at (Fig 1 and Col 3 Lines 64-67). Thus the remarks are not 
persuasive. The examiner clarified both the references using spatial filtering in 
the last office action. Similarly the same explanation is applied to Claim 15. 

Applicant further argues on remarks page 8 Lines 5-1 1 that "the 
combination of Rao and Alfano is not proper, the examiner disagrees. First of all 
Rao shows that the input beam carries an input image (Col 3 Lines 36-37) and 
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as seen from the figs 4A-4D shows input images of the body. Alfano also 
discloses in fig 1 element 15 (object) is being irradiated. The image which the 
applicant is arguing on remarks page 8 line 8 is the detected output image which 
is an enhanced image (optically filtered image). Thus Alfano discloses "spatial 
filtering at fourier plane" at (Col 5 Lines 31-34). Both Rao and alfano disclose 
"spatial filtering" in the optical processing therefore Rao and Alfano are 
combinable. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 1 02 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

Claims 1-2,5-10,13,15-16,19-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rao et al. (US 5854710) hereafter Rao in view of Alfano et al. 
(US 5710429) hereafter Alfano. 

Regarding claim 1, Rao discloses an optical system (Fig 1) for processing 
an input medical image (Col 5 Lines 22-25 and Col 12 Lines 15-18) of bodily 
tissue (Fig 1 Elements 16,16' and Col 5 Lines 22-25. The input image generated 
by medical imaging technique would include imaging a bodily tissue) the system 
comprising; a light source (Fig 1 Element 14') emitting light directed at the input 
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medical image of bodily tissue; a first optical Fourier element that fourier 
transforms light from the input image (Fig 1 Element 20); a second optical Fourier 
element that receives the filtered transformed light and inversely fourier 
transforms the filtered transformed light to provide a processed medical image of 
the bodily tissue including the second frequency component (Fig 1 lens 22); and 
an image sensor that detects the processed medical image and generates an 
electronic representation of the processed medical image at (Fig 1 Element 26). 
Rao discloses a spatial filter (Fig 1 element 12) that filters the transformed light 
by removing a first frequency component and transmitting a second frequency 
component at (Col 4 Lines 10-11, Col 1 2 Lines 38-46. The film 1 2 transmits a 
variably polarized image beam including a plurality of polarized components (first 
frequency) and blocking the rest (second frequency. Low, band and high pass 
filtering can be achieved by varying the intensities of the beams.)). Rao also 
discloses spatial filtering in fourier plane at (Col 2 Lines 44-49 and Col 7 Lines 
25-30) but for further explanation and clarification Alfano's reference discloses a 
spatial filter in the fourier plane (Col 1 lines 43-44) that filters the transformed 
light by removing a first frequency component and transmitting a second 
frequency component at (Col 3 Lines 64-68 where most of the diffusive 
component (one frequency) is filtered out and the ballast and snake component 
(another frequency) are allowed). Alfano further discloses that the spatial fourier 
filtering can be used for various medical and non medical applications and the 
image quality can be greatly improved at (Col 3 lines 1-5 and Col 4 Lines 5-8). 
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Alfano and Rao are from the same field of endeavor and are analogous art, 
therefore it would have been obvious for one of ordinary skill in the art at the time 
the invention was made to have used the teachings of Alfano in the system and 
method of Rao for the above reasons. 

Regarding Claim 2, Rao and Alfano disclose the optical system of Claim 1 . 
Rao further discloses wherein the input image comprises a two-dimensional 
image generated by a medical imaging method at (Col 5 Lines 22-25 and Col 12 
Lines 10-18). 

Regarding Claim 5, Rao and Alfano discloses the optical system of Claim 
1 . Rao further disclose wherein the input image is generated by at least one of an 
x-ray, magnetic resonance, computerized axial tomography and ultrasound 
imaging method at (Col 5 Lines 22-25 and Col 12 Lines 15-18). 

Regarding Claim 6, Rao and Alfano discloses the optical system of Claim 
1 . Rao further disclose wherein the light source comprises a laser at (Col 10 
Lines 66 through Col 1 1 Lines 2). 

Regarding Claim 7, Rao and Alfano disclose the optical system of Claim 
6. Rao further disclose wherein the laser comprises a diode pumped laser at (Col 
8 Lines 28-29). 
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Regarding Claim 8, Rao and Alfano disclose the optical system of Claim 
1 . Rao further disclose wherein the first and second optical Fourier elements are 
lenses at (Col 4 Lines 65-66 and Fig 1 Elements 20,22) 

Regarding Claim 9, Rao and Alfano disclose the optical system of Claim 
1 . Rao further disclose wherein the light source emits in a wavelength range of 
300 to 800 nm at (Col 5 Lines 1 0-1 1 and Col 1 1 Lines 2). The wavelength of 570 
nm is in the range of 300-800 nm. 

Regarding Claim 10, Rao and Alfano discloses the optical system of 
Claim 1 . Rao further discloses wherein the image sensor comprises the charge- 
coupled device at (Col 10 Lines 40). 

Regarding Claim 13, Rao and Alfano disclose the optical system of Claim 
6. Rao further disclose wherein the laser emits light having an intensity of 1 .5 
milliwatt/cm2 (Col 11 Lines 12-15). Rao discloses that the optimum intensity of 
the input beam will ordinarily vary from 0.1-1000 mw/cm2 (1 .5 mw/cm2). Rao 
further disclose that input beam intensities can be increased or decreased at (Col 
11 Lines 51 and Fig 3). 
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Claim 15 is a corresponding method claim of the system of Claim 1. See 
the explanation of claim 1 . Rao discloses the High pass filtering (Col 12 lines 41) 
which removes first frequency components (Low frequency) and allow 
transmitting second frequency (high frequency) components. 

Claim 16 is a corresponding method claim of the system of Claim 2. See 
the explanation of claim 2. 

Regarding Claim 19, Rao and Alfano discloses the method of Claim 16. 
Rao further disclose wherein the input image is generated by at least one of an x- 
ray, magnetic resonance, computerized axial tomography and ultrasound 
imaging method at (Col 5 Lines 22-25 and Col 12 Lines 15-18). 

Claim 20 is a corresponding method claim of the system of Claim 6. See 
the explanation of claim 6. 

Claim 21 is a corresponding method claim of the system of Claim 7. See 
the explanation of claim 7. 
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Claim 22 is a corresponding method claim of the system of Claim 8. See 
the explanation of claim 8. 

Claim 23 is a corresponding method claim of the system of Claim 9. See 
the explanation of claim 9. 

Claim 24 is a corresponding method claim of the system of Claim 10. See 
the explanation of claim 1 0. 

3. Claims 11,12 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rao in view of Alfano and in further view of Buchan (US 
3700902) hereafter Buchan. 

Regarding Claim 1 1 , Rao and Alfano discloses all the optical system of 
Claim 1 . Rao and Alfano are silent and however does not disclose further 
comprising a controller that is electronically connected to the image sensor, the 
Controller actuating readout of the electronic representation from the image 
sensor. 

Buchan discloses (Fig 5 Elements 170,172,110 and Col 5 Lines 56 
through Col 6 Lines 2). Rao discloses that the mask based spatial filtering 
systems cannot operate in real time at (Col 2 Lines 44-53). Rao further disclose 
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the photo chromic material is intensity dependent and can be used in real time 
optical processing at (Col 3 Lines 10-19). Buchan discloses a variable intensity 
(electro-optic layer 62) based spatial filter, which is more efficient than the mask 
and the computer programmed methods of spatial filtering at (Col 1 Lines 51 
through Col 2 Lines 1 1 ). Buchan, Alfano and Rao are from the same field of 
endeavor and are analogous art therefore it would have been obvious for one of 
ordinary skill in the art at the time the invention was made to have used the 
teachings of spatial filtering as taught by Buchan in the optical processing of the 
medical images of Rao for the above reasons. 

Regarding Claim 12, Rao, Alfano and Buchan disclose the system of 
Claim 1 1 . Buchan further comprising a processor electrically coupled to the 
controller, an image storage device and a display device (Fig 5 Elements 
170,172,110,174 and Col 5 Lines 56 through Col 6 Lines 2). 

Regarding Claim 25, Rao and Alfano discloses the method of Claim 15. 
Rao discloses the CCD camera at the image plane (Col 10 Lines 40), however is 
silent about controller and does not disclose further comprising generating an 
electronic representation from the image sensor using a controller that is 
electronically connected to the image sensor. 



Application/Control Number: 10/684,139 Page 1 1 

Art Unit: 2624 

Buchan discloses the controller (Fig 5 element 172 and Col 5 Lines 56-61) 
generating an electronic representation from the image sensor using a controller 
that is electronically connected to the image sensor. 

4. Claims 3,17, 4 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rao in view of Alfano and in further view of Trezza (US 
20020067535) hereafter Trezza. 

Regarding Claim 3, Rao and Alfano discloses the optical system of Claim 
2. Rao discloses an input image for the optical system being generated by 
medical imaging techniques at (Col 12 Lines 10-20). Thus it would image any 
bodily tissue, however is silent about the input image being mammogram. Trezza 
discloses optical pattern recognition (Fig 1 Element 28) is medical field with 
mammogram and pap smear analysis at (Para 0007). Trezza also discloses that 
the method and apparatus would permit real time processing of the input images 
in (Para 0002). Rao, Alfano and Trezza are from the same field of endeavor and 
are analogous art, therefore it would be obvious for one of ordinary skill in the art 
at the time the invention was made to use optical image processing for input 
medical images (mammograms and pap smear) as taught by Trezza. 
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Regarding Claim 4, See the explanation of Claim 3 and (Fig 1 element 
28) with Pap smear. 

Claim 17 is a corresponding method claim of claim 3. See the 
explanation of Claim 3. 

Claim 18 is a corresponding method claim of claim 4. See the explanation 
of Claim 4. 

5. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rao in view of Alfano and in further view of Beraudo (US 4625325) hereafter 
Beraudo. 

25. Regarding Claim 14, Rao and Alfano discloses the optical system of Claim 1 . 
Rao also discloses the optical processing system can be used to process wide 
variety of optical images (any optical image that can be projected through a 
Fourier transform lens including slides and negatives). Rao is silent and however 
does not disclose the image wherein the input image has a size of less than 10 
cm sub 2. 

Beraudo discloses that the size of the film which are less than 1 0 cm sub 
2 at (Col 4 Lines 1-3). The X-ray film package with the film sizes (2X3, 3X4 or 
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4X5 cm) as disclosed by Beraudo is used as introduction strip (being small) 
which would facilitate the examination of the x-ray image as well as places on the 
file the x-ray image in a practical and functional way at (Col 3 Lines 21-27 and 
60-65). Both Rao and Beraudo are from the same field of endeavor, therefore it 
would have been obvious for one of ordinary skill in the art at the time the 
invention was made to have use the small size of the film as taught by Beraudo 
in the system of Rao fro the above reasons. 

6. Claim 26 -28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rao in view of Alfano and in further view of Burke et al (US 6421454) 
hereafter Burke. 

Regarding Claim 26, Rao and Alfano disclose and optical system as 
disclosed in Claim 1 with a medical image. Neither Rao nor Alfano specifically 
recite the input medical image being a mammographic image. Burke discloses 
the input mammographic image (Radiograph 16, Fig 1 and Col 6 Lines 32-45). 
Burke discloses that mammographically detected calcifications are frequently the 
only detectable sign of breast cancer, so their proper investigation is crucial at 
(Col 2 lines 26-28). Alfano further discloses that the spatial fourier filtering can be 
used for various medical and non medical applications and the image quality can 
be greatly improved at (Col 3 lines 1-5 and Col 4 Lines 5-8). Rao, Alfano and 
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Burke are from the same field of endeavor and are analogous art, therefore it 
would have been obvious for one of ordinary skill in the art at the time the 
invention was made to have used the teachings of Burke in the optical system of 
Rao for the above reasons. 

Regarding Claim 27, Rao, Alfano and Burke discloses the optical system 
of Claim 26. Rao further disclose wherein the input image is generated by at 
least one of an x-ray, magnetic resonance, computerized axial tomography and 
ultrasound imaging method at (Col 5 Lines 22-25 and Col 12 Lines 15-18). 

Regarding Claim 28, Rao, Alfano and Burke disclose the optical system 
of Claim 26. Rao further disclose wherein the light source comprises a laser at 
(Col 10 Lines 66 through Col 1 1 Lines 2). 

Other cited prior art 

The other cited prior art related to the applicant's disclosure but not relied on for 
rejections are (US 4067645), (US 7106972), (US 4207370) and (US 6665557). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). A shortened statutory period for reply to 
this final action is set to expire THREE MONTHS from the mailing date of this 
action. In the event a first reply is filed within TWO MONTHS of the mailing date 
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of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee 
pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the mailing date of this final action. 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAYESH A. PATEL whose telephone number is 
(571 )270-1227. The examiner can normally be reached on M-F 7.00am to 4.30 
pm (5-4-9). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on 571-272-7453. The fax phone 
number for the organization where this application or proceeding is assigned is 
571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
91 99 (IN USA OR CANADA) or 571 -272-1 000. 
06/13/08 

/Jayesh A Patel/ /YOSEF KASSA/ 

Examiner, Art Unit 2624 Primary Examiner, Art Unit 2624 



